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(64) Local oscillation circuit for band switching 

(67) To convert a received signal of different frequency bands (low and hfflh for a VHF television Bat) to an Intermediare 
frequency, the oscillation frequency of the local oscillation circuit must be changed for each band. The change to a dealred 
frequency la made by shorting a part of a coll in a resonance circuit at high-band reception. However, a feedback capacitor 
constituting the oscillation drcui! Is fixed Irrespective of the band. 

In thb invention, the capacity between the collector and the emitter of an oscillation translator (16) is decreased at 
high-band recaption, while the capacity between the emitter and the base b Increased. Conversely, at tow-band reception, 
the capacity between the collector and the emitter Is Increased, while the capacity between the emitter and the base la 
decreased. Such switching of a capacity la achieved with one capacitor (21), 
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IQCAIi OaciIMlON CIRCUIT 

. This invention relates to a local 
oscillation circuit. In particular, it relates to a 
circuit which is suitable for use in a tuner that 
5 receives signals over a plurality of frequency 
bands. 

In a superheterodyne type receiver, a 
received signali>converted to an intermediate 
frequency signal, of a predetermined frequency 9 by 
10 mixing the received signal with a local oscillation 
signal generated with a local oscillation circuit 
inside the receiver,, To convert a received signal p 
for example r for two different frequency bands (low 
and high bandsj to a predetermined frequency, the 
15 local oscillation frequency of the local oscillation 
Circuit must be switched for each band. 

An object of the present invention is to 
provide a local oscillation circuit by means of which 
the variable frequency range at high-band reception 
20 can be made wider than in conventional circuits and 
oscillation during the reception of each band can be 
stabilised, and the variable APT (automatic fine 
tuning) range at the reception of each band can be 
made uniform without requiring an increase in the 
25 number of parts. 

According to the present invention, there 
is provided a local oscillation circuit, in which a 
first and a second frequency-band resonance coil are 
connected sequentially in series between the 
30 collector and the base of an oscillation transistor. 
This local oscillation circuit switches the 
oscillation frequency of a cicuit by switching the 
second f requency-band resonance coil between a short- 
circuited status and a non-short-circuited status, 
35 wherein a feedback capacitor is connected between the 
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point at which the first and the second frequency- 
band resonance coils are connected, and the emitter 
of the oscillation transistor- 

When the second frequency hand resonance 
5 coil is switched between a short-circuited statue and 
a non~short- circuited status, the connection position 
at which the feedback capacitor connected between a 
point at which the first frequency hand resonance 
coil and the second frequency hand resonance coil are 
10 connected and the emitter of the oscillation 

transistor is switched equivalently. Thus, the 
relative size of the capacity value of the feedback 
circuit at the reception of each band is optimized. 

Embodiments of the invention will now be 
15 describett, by way of example only, with reference to 
the accompanying drawings, in which: 

Pigure 1 is a circuit diagram showing the 
construction of a first embodiment of the present 
invention; 

20 Pigure 2 is an equivalent circuit diagram 

at high-band reception of the first embodiment j 

Pigure 3 is an equivalent circuit diagram 
at low-band reception of the first embodiment; 

Pigure 4 is a circuit diagram showing the 
25 construction of a second embodiment of the present 
invention,* 

Pigure 5 is an equivalent circuit diagram 
showing the construction of the circuit at high-band 
reception of the second embodiment; 
30 Pigure 6'ie an equivalent circuit diagram 

at low-band reception of the second embodiment} 

Pigure 7 is a circuit diagram showing the 
construction of a first embodiment of the prior art} 
Pigure 8 is an equivalent circuit diagram 
35 at high-band reception of the first embodiment of the 
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prior art; 

Figure 9 is an equivalent circuit diagram 
at low-band reception of the first embodiment of the 
prior art; 

5 Figure 10 is a circuit diagram showing the 

construction of a second embodiment of the prior 
art j 

Figure 11 is an equivalent circuit diagram 
at high-band reception of the second embodiment of 
10 the prior art} and 

Figure 12 1b an equivalent circuit diagram 
at low-band reception of the second embodiment of the 
prior art. 

A description will now be given of a first 

15 conventional circuit with reference to the circuit 
diagram shown in Figure 7. In Figure 7 f a tuning 
circuit, formed by a low-band tuning coil 1, a high- 
band tuning coil 2, a tuning variable capacity diode 
11, and a tuning compensation capacitor 12, is 

20 connected to the collector of an oscillation 

transistor 16. variable flfM""^*y fllflAas 5 nnA 7 fta 
feedback elements are conne ct aa "between the, 
collector-emitter and between the emitter-ground o f 
the transistor 1 6. Capacitor * 6 "T* B employed ,ag 

25 compe nsation are connected in parallel to th e 

varia ble capacity diodes 5 and 7« The cathode of a 
switching diode 13 is connected to a point at which 
the low-band tuning coil 1 and the high-band tuning 
coil 2 are connected in Order to switch between a 

JO high and a low band. The anode of the switching 

diode 13 is grounded via a capacitor 14 and connected 
to the high-band terminal B via a power feed 
resistor. A selection voltage V Hi is supplied to 
this high-band terminal B. The capacitors 3 and 4 

35 are used to block DC currents, and the capacitor 15 
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is for the grounding of the low-band tuning coil 1 . 
The point at which this capacitor 15 and the low-band 
tuning coil 1 are connected is connected to the low~ 
hand terminal A via the power feed resistor . A 
5 selection voltage V^q is supplied to this low~band 
terminal A. A resistor 9 is used to supply a tuning 
voltage, one end of which is connected to a tuning 
voltage terminal C to which a tuning voltage Vip^ iB 
supplied. A resistor 10 is used to apply a PC bias 

10 for variable capacity diodes 5 and 11 • 

With the above-mentioned construction, at 
high-band reception, a selection voltage V Hi is 
supplied to the high-band terminal 3, the switching 
diode 13 is turned on, and a resonance circuit is 

15 formed by the high-band tuning coil 2, and the 

combined capacitor 12 and the variable capacity diode 
11 • Ihe colpitts oscillation circuit shown in Figure 
8 is formed by the feedback circuit of the variable 
capacity diodes 5 and 7 and capacitors 6 and 8, and a 

20 transistor 16. At low-band reception, a selection 
voltage V^q is supplied to the low-band terminal A, 
and the switching diode 13 is turned off. As a 
result t a resonance circuit shown in Figure 9 is 
formed by the low-band tuning coil 1 - 

25 At the reception of both bands, the 

capacity of the variable capacity diode 11 varies in 
response to a selection voltage Vgjjj which is 
supplied to the tuning voltage terminal C, thus an 
oscillation frequency varies. 

50 Uext, a second conventional circuit will be 

explained with reference to a circuit diagram shown 
in Figure 10. 

In Figure 10, one end of the capacitor 18 
is connected to the cathode side of the variable 

35 capacity diode 7 for feedback. To the other end of 
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the oapcitor 16, a power feed resistor 19 for an AIT 
(automatic fine tuning) and the cathode of the 
variable capacity diode 20 for the APT are connected. 
The other end of the power feed resistor 19 is 
5 connected to an API terminal D, and the anode of the 
variable capacity diode 20 is grounded. 

With the above-mentioned construction at 
high-hand reception, a selection voltage V Hi is 
supplied to the highland terminal B, and the 

10 switching diode 13 ie turned on, the circuit 

arrangement of which is shown in Figure 11. At low- 
band reception, a selection voltage V i0 is supplied 
to the low-hand terminal A, and the switching diode 
13 is turned off, the circuit arrangement of which is 

15 shown in Figure 12. At the reception of both hands, 
the capacity of the variable capacity diode 11 is 
made to vary in response to the selection voltage 
V 1D which is supplied to the tuning voltage 
terminal C, causing an oscillation frequency to vary. 

20 To prevent variations in oscillation frequencies 
caused by temperature or power-source voltage 
variations, an AFT voltage V AP1 is supplied to the 
AFT terminal D to cause the capacity of the variable 
capacity diode 20 to vary. A capacity combined with 

25 that of the capacitor 18 is made to act on the 

capacity of the variable capacity diode 7 so that the 
oscillation frequency is stabilised. 

In the Colpitts local oscillation circuit 
shown in Figures 7 and 10., since the capacity value 

20 of each section of the circuit is the same as for 
both a high and a low band, the range in which the 
oscillation frequency is variable cannot be set at 
will for each band. The capacity value of each 
section of a feedback circuit must be suitably set in 

55 accordance with the oscillation frequency in order to 
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keep the oscillation state stable « She relation 
between those capacity values should preferably be 
set aa follows s at high-band reception, the capacity 
between the collector and the emitter is made smaller 
5 and the capacity between the emitter and the base is 
made larger; conversely, at low-band reception, the 
capacity between the collector and the emitter is 
made larger and the capacity between the emitter and 
the base is made smaller. With the construction of 

10 the local oscillation circuit, however, the relation 
Of the capacity values mentioned above cannot be 
realized. In the above local oscillation circuit 
shown in Figure 10, the API capacity (the combined 
capacity by the variable capacity diode 20 for the 

15 APT and the capacitor 18) is the same as at high-band 
and low-band reception, and the variable AFT range 
(the variable frequency range by the APT voltage 
V AFI ) is proportional to the local oscillation 
frequency. Consequently, the variable APT range 

20 differs for both bands* That is, a problem arises in 
that the variable APT range is larger at high-band 
reception and smaller at low-band reception* 

Embodiments of the present invention are 
desoribed below with reference to Figures 1 to 6. 

25 Figure 1 is a circuit diagram showing the 

construction of a first embodiment of the present 
invention. In this figure, parts identical to those 
used in the example of the prior art shown in Figure 
7 are given the same numerals, and an explanation 

30 thereof is omitted. This embodiment is characterised . 
in that a feedback capacitor 21 is disposed between 
the point at which the low-band tuning coil 1 and the 
high-band tuning coil 2 are connected and the cathode 
side of the variable capacity diodes 5 and 7 for 

35 feedback in place of the capacitors 6 and 8 shown in 
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Figure 7- 

Wlth this construct ion, at high-band 
reception, since a selection voltage Vj^ is 
supplied to the high-hand terminal B, which turns on 
the switching diode 13, the feedback capacitor 21 is 
grounded. Therefore, the feedback capacitor 21 'is 
eguivalently connected in parallel to the variable 
capacity diode 7, as shown in Figure 2, thus 
increasing the capacity between the emitter and the 
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! • 
I • 

j 10 base. 



At low-band reception, since a selection 
voltage Vj, 0 is supplied to the high-band terminal 
A, which turnB off the switching diode 13, the 
feedback capacitor 21 is connected to the collector 

15 of the transistor 16 via the high-band tuning coil 2. 
Therefore, the feedback capacitor 21 is equivalently 
connected in parallel to the variable capacity diode 
5, as shown in Figure 3, thus increasing the capacity 
between the collector and the emitter. 

20 As described above, in this embodiment, at 

high-band reception, the capacity between the 
collector and the emitter is decreased, and the 
capacity between the emitter and the base is 
increased. At low-band reception, the capacity 

25 between the collector and the emitter is inoreaeed, 
and the capacity between ths emitter and the base is 
decreased. As a result, at high-band reception, 
since a fixed capacitance is not connected between 
the collector and the emitter, the. variable frequency 

30 range can be made wider and, in addition, the 

oscillation at low-band reception can be stabilized. 

A second embodiment of the present 
invention is shown in Figure 4. In this figure, 
parte identical to those used in the example of the 

35 prior art shown in Figure 10 are given the same 
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numerals, and an explanation thereof is omitted. 
This embodiment is characterized in that a feedback 
capacitor 22 ie disposed between the point at which 
the low-band timing Coil 1 and the high-band tuning 
5 coil 2 are connected and the point at which the 
capacitor 18 and the cathode eide of the variable 
capacity diode 20 for the AFT are connected in place 
of the capacitor 6 shown in Figure 10. 

With the above-mentioned construction, at 

10 high-band reception, since a selection voltage V Hi 

is supplied to the high-band terminal B, which turns 
on the switching diode 13, one end of the feedback 
capacitor 22 is grounded via the capacitor 14* 
Ther afore, the feedback capacitor 22 is configured to 

15 be equivalently connected in parallel to the variable 
capacity diode 20, as shown in Figure 5* 

At low-band reception, Bince a selection 
voltage Vj, 0 is supplied to the low-band terminal A, 
which turns on the swtiching diode 13 * one end of the 

20 feedback capacitor 22 is connected to the collector 
side of the transistor 16 via the high-band tuning 
coil 2. Therefore, the feedback capacitor 22 is 
configured to be eauivalently oonnected in parallel 
to the capacitor 18 for the API and the variable 

25 capacity diode 5, as shown in Figure 6. 

As described above, in the embodiment, at 
high-band reception, since the feedback capacitor 22 
is added in parallel to the variable capacity diode 
20 for the AFT, the variable AFT range decreases. At 

30 low-band reception, since the feedback capacitor 22 
is added as the series capacitance of the variable 
capacity diode for the AFT, the Variable AFT range 
increases. Consequently, the variable AFT range is 
made uniform for both bands. Because of the feedback 

35 capacitor 22, at high-band reception the value of the 
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capacity between the emitter and the base is larger, 
and at low-hand reception, that eapaoity between the 
collector ana the emitter is larger. As a result, an 
oscillation at the reception of each band is 
5 stabilized , and the range in which the oscillation 
frequency is variable can be adjusted for each band 
to relatively arbitrary settings. 

As has been explained above, according to 
the present invention, the variable frequency range 
10 at high-band reception can be made wider without 
requiring an increase in the number of parts. An 
advantage can be obtained in that oscillation is 
stabilized and the variable AFT range is made uniform 
at each band. 

-15 Many widely different embodiments of the 

present invention can be made without departing from 
the spirit and scope, therefore, it is to be 
understood that this invention is not limited to the 
specific embodiments thereof except as defined in the 

20 appended claims. 
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CLAIMS 

1 , A local oscillation circuit, including a 
first and a second frequency-band resonance coil 
connected sequentially in series "between the 

5 collector and the base of an oscillation transistor 
that switches the oscillation frequency of a circuit 
by switching said second frequency-band resonance 
coll between a short-circuited status and a non- 
short-circuited status, and a feedback capacitor 
10 connected between the junction of said first and 

said second frequency-band resonance coils, and the 
emitter of said oscillation transistor. 

2, A local oscillation circuit as claimed in 
Claim 1 , wherein the feedback capacitor is connected 

15 between the junction of said first and second 
frequency-band resonance coils, and a junction 
between a first variable capacity diode connected 
between the collector and emitter of the transistor, 
and a second variable capacity aiode connected 

20 between the emitter and ground - 

5 # A local oscillation circuit as claimed in 

Claim 1 including an automatic fine tuning (APT) 
means and wherein the feedback capacitor is 
connected, at its emitter side^to said AFT means. 

25 4. A local oscillation circuit substantially 

as hereinbefore described with reference to, and as 
illustrated by, Figures 1 to 3, or Figures 4 to 6, of 
the accompanying drawings. 
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